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OPL3-SA3 
OPL8 Single-chip Audio System 3 


M OUTLINE 
YMF715-S (OPL3-SA3) is a single audio chip that integrates OPL3 and its DAC, 16bit Sigma-delta 
CODEC, MPU401 MIDI interface, joystick port, and a 3D enhanced controller including all the analog 
components which is suitable for multi-media application. This LSI is fully compliant with Plug and Play 
ISA 1.0a, and supports all the necessary features, i.e. 16bit address decode, more IRQs and DMAs in 
compliance with PC’96. This LSI also supports the expandability, i.e. Zoomed Video, Modem and CD- 
ROM interface in a Plug and Play manner, and power management(power down, power save, partial 


power down, and suspend/resume) that is indispensable with power-conscious application. 


M FEATURES 

Built-in OPL3 (FM-synthesizer) 

Supports Sound Blaster Game compatibility 

Supports Windows Sound System compatibility 

Supports Plug & Play ISA 1.0a compatibility 

Full Duplex operation 

Built-in MPU401 Compatible MIDI I/O port 

Built-in Joystick port 

Built-in the 3D enhanced controller including all the analog components 


Supports multi-purpose pin function 
(Support 16-bit address decode, DAC interface for OPL4-ML, Zoomed Video port, 
EEPROM interface, MODEM interface, IDE CD-ROM interface) 
Hardware and software master volume control 
Supports monaural input 
24 mA TTL bus drive capability 
Supports Power Management(power down, power save, partial power down, and suspend/resume) 
+5V/ +3.3V power supply for digital, SV power supply for analog. 
100 pin SQFP package (YMF715-S) 


YAMAHA CORPORATION 
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Ml PIN CONFIGURATION . ania 
YMF715-S 
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avss ET [——] ADFLTR 
AVDD [—] }——_] DVSS 
GPO FI [——] SELO 
cpl Co -—1 SELI 
Gp? [——] SEL2 
GcPe3 CF -— MPO 
cpa CO [——) MP1 
cps Co -—) mp2 
cps CO MS 
cp7 -— MP4 
pvss [— -—— MP5 
RESET -— mp6 
now &— [— Mp7 
NOR -— MP8 
Dvpp T— -— MP9 
AEN C— [7 pvpp 
a ed [—) /VOLuP 
Alo [7] /vOLDw 
ao |_| AO 
ne) = 
IRQS = A2 
Re7 — X330 
IRe9 = X331 
RQio COC = X240 
IRQI1 X241 
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100 pin SQFP Top View 
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I PIN DESCRIPTION ea 


) 


ISA bus interface: 36 pins 


ins | VO | 

Pa [rm [ - [addressBus 
|= | AddressBusEnable 
| 1 | schmix | -  [WriteBnable 
schmitt | = [ReadEnable 
peal 
ae 


Schmit 
Perr | - [DMA Acknowledge 


Analog Input & Output : 24 pins ; 
sine TOL. Be 
oe Left mixed analog output 


se) 
—_ = 
n 


Voltage reference output 
Left AUX] input 
Right AUX1 input 
Left AUX2 input 
Right AUX2 input 
Left LINE input 
Right LINE input 
MIC input 


Monaural input 


Left Treble capacitor 
Right Treble capacitor 
Left SBDAC filter 
Right SBDAC filter 


SYNSHL Left SYNDAC sample / hold capacitor 
Right SYNDAC sample / hold capacitor 


Left input filter 


I 
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[sez [3 | [eos | —- | Retr biakipapon pin seca 
Refer to “multi-purpose pins” section 


[name | ins | vO | type | size | functim = 
a 


anal (6 el eek (EE Game Port 

fcp7-4 | 4 | te | schmin| ~~ | GamePot 

2) te semi }—_—_ tb) ba esse 
tx ~—ti(i‘i!t*dtétC tt dL Cc Ll cote TTL ii Anak 4 MIDI Data Transfer 

ee eee 

lwvorpbw | | t+ | schmix | - _| Hardware Volume (Down) 


I 33.8688 MHz 

33.8688 MHz 

24.576 MHz 

24.576 MHz 

Analog Power Supply (put on +5.0V 


Digital Power Supply (put on +5.0 V or +3.3V 
Analog GND 
Digital GND 


Total : 100 pins 


Note: I+: Input Pin with Pull up Resistor T: TYL-tri-state output pin 


mA 


2mA 


Ww 

Ww 

o) 
919 Ja |e 
S15 (6 |s 
9 19 10 
nNAIN 1M 


Schmitt: TTL-Schmitt input pin 
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Mi BLOCK DIAGRAM een sae 


L. Jer, <6 =z os 
= f= 4 & > 6S 
= me cad * = jes] 
fT) Ciri ft) ft) tI 


ISA BUS 
Interface 


OPL3 
FM Synthesizer 


Muti-purpose Stak 


. i) 16be Decode ié) EEPROM | Logic UART 
Register wi) ZV Pon iv) OPLEMLLA with FIFO Sound Blaster Pro 


+) MODEM LF vip CDROM LF Port Command Interpreter 


synsituR[_ | 
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WM FUNCTION OVERVIEW Ric. 
1. Multi-purpose pin 
1-1. Multi-purpose function 
OPL3-SA3 can support the various functions listed below by programming SEL2-0 pins. 


A. 16-bit address decode 

B. EEPROM interface 

C. Zoomed video port 

D. CPU and DAC interface for OPL4-ML 
E. MODEM interface 

F. IDE CD-ROM interface 


Following table shows what combinations of the above functions are available for each SEL2-0 pins. 


Sn 
Poo fT ea, |e) _| siccrcradein 
i 
Pos | om | o PT - | o fT - | - |sctacaim | 
fees 
mee sd 


ae ae 

oe ee 
P| reserved | 
PT oe, note Po | 


Where, 
S/C : Sound Card 
C/C : Combo Card (Sound and Modem) 
M/B : Desktop Mother Board 


| | sexo | sei=1 | set-2 | seuss | seins | spies | sets | set-7 | 
Tserom | o [1 [of 1 ]o]1 10 
I TO Oe 
seizpin | 0) 0 co) i 


Notice 
1 : External PAL is needed. 
*2 : Extemal wavetable synthesizer (ex.OPL4-ML) is mixed as analog signal using external DAC. 
*3 : Clock module (ex.MK1420) is used to generate the clock for OPL4-ML and it will be mixed 
analog signal by having an additional DAC. 
*4 : External TTLs (ex.LS138) is needed. 


See section 1-2 and 1-3 for implementation detail. 
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4 
1-2. Pin description j 


|| sero | sever | sete2 | serea_| seve | seres | sere | sete7 | 
|weo | - | _mcs_| ics | vexren | vexten | mcs | - | /exten 
mp1 | - || mira | mina ISYNCS 
| mp2 | - | rometk | Romeik | Romeik | eck zv| ar | - | arp _| 
mes |___- | Romcs | romcs | romcs [trck zv| ais | - | ata 
| mea | - | Romo | romo | romor | swzv | aw | - | 
mes | - | romoo | Romp0 | rompo | mrst | ats | - | ars | 
mes | - | cocso | rz [ecux mel eck mi ecukzv|__- [eck mi, 
fez | - | scocs: | ara urck mel irck me[irckzv| - | irck mL| 
| - | coma | ara | sume | sume | suzy | - | sinm | 
P| ciko | ts | cixo | ciko | mrmst | - | ciko | 


Note: do not select SEL=0 and SEL=6. 
SEL=0;TEST mode SEL=6;reserved 


D I) 
fain 
lo | Chip select output for MODEM chip (COM 


Interrupt request input for IDE CD-ROM 


Address bus for ISA-bus 


a eneeemimeemememememeeemememmememmemeeeeemneeemeemeenentennmeetteeemn= seen 
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1-3. System Block Diagram 


ee 


(1) SEL=1 (Sound Card and Combo Card Add-in) 


IDE CD-ROM I/F 


/MCS 
MODEM I/F 
MIRQ 


YMF715-S 
(OPL3-SA3) 


bd 


EEPROM 


a 
x 
4 


CLKO 


YMF704. sco | —+ 
tt YACS5S16 
**“(OPL4-ML)° [I 


1 .External PAL(16V8 etc.) 
(1) connect the signal AEN* generated by decoding SA15-12 and AEN to the AEN of OPL3- 
SA3. 
(11) generate the /G(enable) signal for Data Bus Buffer (LS245) by decoding the /CDCS1-0 and 
SA2-0. 
(111) generate the /RESET signal from RESETDRV. 


February 21, 1997 
-8- 


YMF715 — VINMIAAIA 


{ 
1-2. Pin description ‘ ; 


[| sseto | sever | seco | sera | seres | seres | seies | sete7 | 
| mpo | - | mcs | mcs_| vexten | vexten | mcs | - | vexten | 
| up: | - | mira ISYNCS_| MIRQ ISYNCS 
| mp2 | - | Romcik | Romcik | RomeiK | ecik zv| aia | = | at 
| romcs | romcs | romcs [urck zv{ ais | = | ats_ 
| romo! | Romo: | Romo | sin zv | ara | - | ara | 
| rompo | Rompo | rompo | mast | ais | - [ats | 
BCLK_ML peik zv| —- | eck ML | 
henettee =I 
aa 
oe 


| BoLK ZV | 
LACK ML 


Note: do not select SEL=0 and SEL=6. 
SEL=0;TEST mode SEL=6;reserved 


i 
U 
[op) 


Mutil-purpose pins: 


lcs |__| Chip select output for MODEM chip(COM) 
FROMCLK |__| Serial data clock output for external EEPROM 


FROMDO __|_O_| Serial data outputforextemalEEPROM_ 
ficpcso______|_0_| Chip setect output for IDE CD-ROM (/CSIFX) 
ficpcsi____ |__| Chip select output for IDE CD-ROM (/CS3FX)_— 
isyncs__ |__| ChipsetectoutputforOPL4ML 


HcLKO |_| Master clock output (33.8688MHz) 
ixest | 0 [inverted RESETouput 
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| 
2.Master Clock ~ oe ont 
Both 33.8688MHz and 24.576MHz are used or 14.31818MHz and clock module 


(ex.MK 1420 by Micro Clock) are used. 
3. YMF704(OPL4-ML) 
The external DAC (YACS516) is necessary for wavetable upgrade. 


(2) SEL=2 (Sound Card and Combo Card for Add-in) 


IMCS 
MODEM I/F 
MIRQ 


YMF715-S 
(OPL3-SA3) 


24.576MHz 
33.8688MHz 


a 
x 


CLKO 


YMF704 sco 


RESET 
LRO 


_, (OPL4-ML)2% 


aw 
Ys} YACS5S16 
= ans 


MK 1420 14.31818MHz 


1.YMF704(OPL4-ML) 
The extemal DAC (YACS516) and the clock module (ex.MK1420 by Micro Clock) are 


necessary for wavetable upgrade. 


2.MK1420 


The MK1420 is the clock module that generates all clocks necessary for this chipset . It is by 


Micro Clock and its package is SOP8. 
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(3) SEL=3 (Sound Card for Add-in) 


RESET 


nowsIoR YM{F715-S MP6 
All-0 (OPL3-SA3) MP7 


BCLK_ML 


PLCS 
RXD 


RESET 


fe) 
iow YMF704 
42-(OPL4-ML)*° 


D7-0 BCO 


DO2 


/IOW /TOR 
SA2-0 


SD7-0 


DBDIR 


1.16bit Address Decode 
The signal AEN* generated by decoding SA15-12 and AEN needs to be connected to the 


AEN of OPL3-SA3. 
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(4) SEL=4 (for Notebook PC) eee 


BCLK_ZV 
LRCK_ZV 


\ ZV Port 


Peripheral 
Equipment 


RESET 


now/IoR YMF715-S MP5 
A) -(OPL3-SA3). “™ 


D7-0 MP7 


BCLK_ML 


RESET = 
NOW /IOR now YMF704 °° 
eee 208 QPL4-ML)“° 
D7-0 BCO 


SD7-0 


DBDIR 


1.16bit Address Decode 
The signal AEN* generated by decoding SA15-12 and AEN needs to be connected to the 
AEN of OPL3-SA3. 
2. ZV Port and YMF704(OPL4-ML) I/F 
ZV port is supported by using the internal DAC of OPL3-SA3 that is originally dedicated for 
the use of internal OPL3. 
(i) either OPL4-ML or ZV port is active at a time and simultaneous use is not 
possible. 
(ii) which function the internal DAC is used for is determined by the SA3 Control 


register, index 02h, VZE bit. 
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as 


(5) SEL=5 (for Notebook PC) 


RESET /MCS 
MODEM I/F 
MIRQ 


BCLK_ZV 


NOW /IOR 


AEN AEN 
SA15-12 mps-2 YMEF715-S mp7 8K ene 
SAI1- Al1-0 (OPL3-SA3) MP8 SIN_ZV 
SD7-0 D7-0 MP9 Peripheral 
Equipment 


X24 
X331 


24.576MHz 
33.8688MHz 


a 
xs 
x 


RESET CLKO 


YMEF704 co 
(OPL4-ML)"*° 
XI 


DO2 


ax 
Ys} YACS16 
ax 


MK1420 


14.31818MHz 


1.Internal DAC 
The internal OPL3 and the ZV Port shares the internal DAC, which is very similar to the case 
mentioned the previous section. 
(1) either internal OPL3 or ZV port is active at a time and simultaneous use is not 
possible. 
(11) which function the intemal DAC is used for is determined by the SA3 control 
register, index 02h, VZE bit. 
2.Y MF704(OPL4-ML) 
The external DAC (YAC516) and the clock module (ex.MK1420 by Micro Clock) are 


necessary for wave table upgrade. 
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(6) SEL=7 (for Notebook PC, Desktop PC) 


RESET 
NOW /IOR 
AEN 


mPs2  YME715-S Po 
Al-0 (QOPL3-SA3)  ™” 


D7-0 MP8 


BCLK_ML 


DOo2 


/IOW JIOR now YMF704 


Ce OPLAML) 


D7-0 BCO 


DBDIR 


a a 
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2. ISA Interface aera | 
OPL3-SA3 supports ISA Plug and Play (PnP) that frees the users from configuring the VO aadresd, 


IRQ and DMA channel. Those system resources are set automatically by the system. However even 


when used in Non PnP system, the configuration can be changed with software. 


2-1. PnP Auto-Configuration mode 
OPL3-SA3 has the following I/O port to support the Plug and Play ISA. 
Address port: 279h 
Write Data Port: A79h 
Relocatable Read Data Port: 203h - O3FFh 


The following four Logical Devices are supported by OPL3-SA3. 


Logical Device No. 0 
Sound Blaster compatible Playback system (SB Base) 


16-bit CODEC (WSS Base) 
MPU401 (MPU Base) 
OPL3 (AdLib Base) 
OPL3-SA3 control register (CTRL Base) 


Logical Device No. | 
Joy Stick 

Logical Device No. 2 (Optional) 
MODEM (COM port) 

Logical Device No. 3 (Optional) 
IDE CD-ROM interface 


a 
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Logical Device Number = 0 : SA3 Sound System 


1/O port base address[7..0], Descriptor 0 (SB base) 
\/O port base address[15..8], Descriptor 1 (WSS base) 


64h 


I/O port base address[15..8], Descriptor 3 (MPU base) 
| RW | 1/0 port base address{7..0], Descriptor 3 (MPU base) 
| RW | I/O port base address[15..8], Descriptor 4 (CTRL base) 
| RW | I/O port base address[7..0], Descriptor 4 (CTRL base) 

Interrupt request level select 0 (for IRQ-A) 


6 
6 
6 
6 
6 
7 


Interrupt request type select 0 (for IRQ-A) 


pal 
rw _| erupt equest vel select 1 (oriR@) | 
Pn | __teruptecuest ype slet + (or ROB) ——_—_—| 
Taw [_DWAchannel select 0 forDMa-a)————_— 
rw | DM enannel select 1 for MAB) ————*d 


vs 
7 
7 
7 


Activate 
\/O port base address[15..8] 
I/O port base address[7..0] 


2 
| RW | I/O port base address[15..8] 


D 
2 


2 


61h 1/O port base address[7..0] 
| RW | Interrupt request level select 


| 7th | oR | Interrupt request type select 


30h 
60h 
70h 


R/W 


February 21, 1997 
-16- 


YMF715 VAIMIARIA 


2-2. PnP ISA Configuration Register i 
OPL3-SA3 has the following Registers defined in the PnP ISA software. 


Card Control 


LDN=0, SA3 Sound System 


0x75 
LDN=3, CDROM 


Listed below is the register map of card control register and logical device registers. For the detailed 


0x00 


0x22 
0x30 


description of each register, please refer to the Plug and Play ISA Specification 1.0a 


Card Control Registers 


| 07 {| oe | os | os { os | o2 | o | 00 | 
Serial isolation 


cia 

peed 

wes 

Se Se eee 
2 i a 

iene 

ae 


ee 


RDWE : Resource Data Write Enable 
Setting to “1” this bit means the host can download the resources data to EEPROM and 
internal SRAM via 20h. 

IKD: Initiation Key Disable 
Setting to “1” this bit means OPL3-SA3 should not detect the initiation key in the Wait for 


WwW 


Key state. 
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Logical Device Number = 3 : CD-ROM (Optional 3] 
Prim [a | _____rtemuptequest ype select 


2-3. Recommended Resource Data 


The recommended resource data is the followings. 
(1) LDN=0:SA3 Sound System 
I/O (SB base): 16bit address decode 


| Atenment |---| 


I/O (WSS base): 16bit address decode 
| _index | Best | Acceptable | Acceptabie2 | Acceptables | 
[tees [8 |e | « |< 


V/O (AdLib base): 16bit address decode 
A 


I/O (MPU base): 16bit address decode 
OE 


I/O (CTRL base): | 6bit address decode 


370h 100-FFEh 
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IRQ-A: high-active, edge-sense 


Acceptable1 Acceptable2 Kees 
| ira | tS 5,7,9,10,11 | 3,5,7,9,10.11 
IRQ-B: high-active, edge-sense 

Acceptable1 Acceptable2 Acceptable3 
Prag | Ss 5,7,9,10,11_ | 3.5,7,9,10.11 
DMA-A:8bit, count by byte, type-A, B, F 

Acceptable1 Acceptable2 Acceptable3 
Pom TT tts tts 
DMA-B:8bit, count by byte, type-A, B, F 

Acceptable1 Acceptable2 Acceptable3 


oe mcctesh 


(2) LDN=1:Joystick 
I/O (Game Port): 16bit address decode 
Pwo | oth] ah] osh | 204-20Fh 
ee a ee ee ee eee eae 
ee a Ce 


(3) LDN=2:MODEM 
I/O (/MCS): 16bit address decode 
P| vo] eren | toorran |< | 
a ae a ee 
[aionmen | |e | - | - 1 
IRQ: high-active, edge-sense 
Te 
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(4) LDN=3:CD-ROM an - : 
VO (/CDCS0): 16bit address decode i 


Acceptable1 Acceptable2 Acceptable3 
| vo | tn 100-1F8h 


a 


I/O (/(CDCS1): 16bit address decode 


ie an a ne eae ae] (a 
[aignmet |] |e |< |< | 
IRQ: high-active, edge-sense 

Te 


2-4. Manual Configuration Mode 
When OPL3-SA3 is in the Wait for Key state, it can be changed to the Manual Configuration mode 
by sending the following YAMAHA key to Address_Port. The Manual Configuration mode is used 
for downloading the resource data to EEPROM and internal SRAM, setting up the OPL3-SA3 
without PnP protocol. 


YAMAHA Key: 

Blh, D&8h, 6Ch, 36h, 9Bh, 4Dh, A6h, D3h, 
69h, B4h, 5Ah, ADh, Doh, EBh, 75h, BAh, 
DDh, EEh, F7h, 7Bh, 3Dh, 9Eh, CFh, 67h, 
33h, 19h, 8Ch, 46h, A3h, 51h, A8h, 54h 


In the Manual Configuration mode, PnP registers can be accessed by the host without PnP protocol. 
Right after OPL3-SA3 is switched to the Manual Configuration mode, set “81h” in CSN register 
automatically to put OPL3-SA3 in ‘Sleep’ State. And when “81h” is written to Wake [CSN], it 
becomes possible to access to Configuration register of each logical device from the host. 

To return from the Manual Configuration mode to PnP auto-configuration mode, the Wait for Key 
command should be sent. 

Note: 

The Manual Configuration mode can not be used in the system with more than one OPL3-SA3’s card 
installed in the ISA slot. 


3. Download Resource data 
When OPL3-SA3 is in the Configuration state, the host can download the resources data to EEPROM 
and internal SRAM via 20h: Resource Data Write. To switch OPL3-SA3 into configuration mode, 


there are two methods. 
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First method is to use the normal PnP protocol. After CSN was assigned for all ISA cards by PnP soft, 
ware, get CSN from CM (configuration manager) and write the CSN to Wake [CSN], then OPL3-SA’ 
switches into configuration state. 
Second method is to use the YAMAHA Key sequence which is described in the Manual Configuration 
mode section. After OPL3-SA3 detects YAMAHA key, OPL3-SA3 switches into the Sleep state. 
Writing “81h” to Wake [CSN] register changes OPL3-SA3 into Configuration state. 
After OPL3-SA3 switches into the Configuration state, download the Resource data to EEPROM and 
internal SRAM by using following sequence. 
1. Write “Olh’(RDWE bit = “1”) to 21h: Resource Data Write Enable register to reset 
internal address counter and to enable downloading the data. 
2. Write Resource data to 20h: Resource Data Write register until downloading data is 
completed. 
3. Write “OOh” to 21h: Resource Data Write Enable register to disable downloading . 
Note) When RDWE bit is “1”, do not access to the other device. 


4. External EEPROM 
The resource data information of OPL3-SA3 used for PnP auto configuration is stored in external 
EEPROM. And either 256 x 16-bit EEPROM or 128 x 16-bit EEPROM, such as 93C55, 93C56, 
93C65, 93C66 should be used. 


5. Hardware Volume Control 


5-1. Hardware Volume up/down/mute Control 
Two digital input pins; /VOLUP and /VOLDW can control the master volume of OPL3-SA3. 
When /VOLUP is low level, register value of master volume is decremented(-1). When the value 


reaches to “OOh”(max.0dB), the input signal will not be effective. 

When /VOLDW is low level, register value of master volume is incremented(+1). When the value 
reaches to “OFh”’(min.-30dB), the input signal will not be effective. 

When both of the /VOLUP and /VOLDW are low level simultaneously, volume is muted. When either 


/VOLUP or /VOLDW is low level, the previous value becomes effective, and volume is no mute. 


5-2. Hardware Volume Interrupt 
If configured VEN(Hardware Volume Enable)=1, SA3 Control Register, index OAh, D7 bit, when one 
of the hardware volume control pins /VOLUP or /VOLDW is asserted or when both are asserted to 


request mute, interrupt will be posted in the interrupt channel specified in SA3 Control Register, index 
17h, IRQ-A MV or IRQ-B MV bit. 

Note that when the muting is in effect, the subsequent mute requests which does not change any 
register contents WILL generate interrrupts. The ignored UP/DOWN requests (UP requests with 0dB 
Volume attn., DOWN requests with -30dB) will NOT generate interrupts. 

This bit is cleared upon host’s reading the Master Volume Lch register, SA3 Control Register, index 
O7h. 


SS a RSS RS Me SSS 
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6. DAC interface - 
OPL3-SA3 supports two types of DAC interface format. One is the conventional DAC interface format 
(very common for the consumer audio product) for OPL4-ML. Another is the I?S format for Zoomed 


Video port. 
These two types of the formats are shown in the following Fig.6-1,2. 


: : 15] 14} 13}12 7 5} 4{ 3] 2 15{14]13}12 7 St 4} 3] 2 
Left Channel Right Channel 
LRCK | <6 22 | 


Fig.6-1 Conventional DAC Interface Format for OPL4-ML 


pase oe ee eal a 


eso TAT AAAS 


Left Channel Right Channel a 
LRCK 22 | 


Fig.6-2 12S Format for Zoomed Video Port 


7. 3D Enhanced Control 
OPL3-SA3 integrates the 3D enhanced controller including all the analog components in conventional 
systems. Wide, bass, and treble controls are available via SA3 control register, index 14h, 15h, 16h. 


Following diagram(Fig.7-1) shows the 3D enhanced controller sub-system. 


MIC,LINER, 
AUXIR,AUX2R, 
MIN.SBR,WSS_PBR 


Yamaha 
3D Enhanced 
Controller 


(analog components) 


to Hardware 
Volume Control 


MIC.LINEL, 
AUXIL,AUX2L, 
MIN,SBL,WSS_PBL 


Fig.7-1 3D Enhanced Control Block Diagram 


ee 
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prArs 
8. Power Management itAT. 
Following 4 functionalities are provided for APM(Advanced Power Management) compliance. = ~~ 


(1) Partial Power Down Mode 
(2) Power Save Mode 

(3) Global Power Down Mode 
(4) Suspend/Resume Mode 


ee i i in i i i i in iii iin i nein iin inn a inn nn a anny 


l 
re 
a) ‘i 
S oe 
na Ee i) Bo 
= 6 8 o | 
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: Global Power Down 

: Power Save 1,2 

[=] : Partial Power Down (digital) : 8 digital blocks can be disabled independently. 
[_] > Partial Power Down (analog) : 5 analog blocks can be disabled independently. 


Fig.8-1 Power Management 
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8-1. Partial Power Down Mode 2 - cnieed 
Functional blocks comprising OPL3-SA3 which are shown in Fig.8-1, are designed so they can be 
disabled independent of each other. SA3 control register, index 12h and 13h, implements these 


controls (see section 9-1-5). 
[].[] blocks in the above diagram show those that can be disabled/enabled. Note, however, 
the OPL3-SA3 dissipates more power with all these blocks “partial power down”ed than that can be 
achieved in “power save mode 2”. 
In this mode, master volume is not muted, so all analog input sources and enabled digital sources (i.e. 
FM, SB, WSS etc.) can be heard. 
Note: 

AUX2 inputs are exceptions in this regard since setting FM-DAC at index 13h of SA3 Control 


Register inhibits the inputs altogether. 


8-2. Power Save Mode 

SA3 control register, index 01h, PSV and PDX bits, implement these controls. 

Clock generator can be controlled under either two options. 
(1) Power Save Mode 1 (Clock Generator Control : Disabled (stop)) (PSV=PDX=1) 
It is necessary to take some time before clock oscillation to stabilize. Power dissipation of digital 
portion becomes about 100uA(typ.), and that of analog portion becomes about SmA(typ.). 
(ii) Power Save Mode 2 (Clock Generator Control : Enabled (crystals keep on oscillating)) 
(PSV=1, PDX=0) 
Leaving power save mode gets the OPL3-SA3 back into function instantly. Power dissipation of 
digital portion becomes about 10mA(typ.), and that of analog portion becomes about SmA(typ.). 

In these power save modes, the OUTL/R pins will keep the VREF voltage. During these modes, 


master volume is automatically muted, so all audio sources can not heard. After resuming from these 


modes, master volume is still muted. 


8-3. Global Power Down Mode  (PDN=PDX=1) 
This mode is to minimize power dissipation by stopping all the function of OPL3-SA3. It is 


necessary to take some time before clock oscillation to stabilize. Total dissipation becomes about 
10uA(typ.). 

VREF voltage slowly decays to ground on transition into this mode, and quickly returns to VREF on 
transition from this mode. During this mode, master volume is automatically muted, so all audio 


sources can not heard. After resuming from this mode, master volume is still muted. 
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oe, a 
8-4. Suspend/Resume Mode eee ee 


eal 


There is no “read only” or “hidden state” registers in OPL3-SA3. This means you can always read 
and save these values before power off and can set those values back in registers after reset or power 
on to achieve the suspend/resume capability. 


Correspondence to APM 


Ea ON ONO = i SO 
| APMEnabled | Partial PowerDown| |X 
| APM Standby | PowerSave(Down) | sO | OT 
| APMSuspend | oFF_ | COTO 
[aes eee Pee ee Oe eo 


Note) Analog Power OFF Feature 
OPL3-SA3 has the special feature that the Analog power supplies can be removed from OPL3-SA3. This 
feature is independent of digital portion. 
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8-1. Partial Power Down Mode ae ae 


Functional blocks comprising OPL3-SA3 which are shown in Fig.8-1, are designed so they can be 


disabled independent of each other. SA3 control register, index 12h and 13h, implements these 
controls (see section 9-1-5). 
[], [_] blocks in the above diagram show those that can be disabled/enabled. Note, however, 
the OPL3-SA3 dissipates more power with all these blocks “partial power down”ed than that can be 
achieved in “power save mode 2”. 
In this mode, master volume is not muted, so all analog input sources and enabled digital sources (i.e. 
FM, SB, WSS etc.) can be heard. 
Note: 

AUX2 inputs are exceptions in this regard since setting FM-DAC at index 13h of SA3 Control 


Register inhibits the inputs altogether. 


8-2. Power Save Mode 
SA3 control register, index 01h, PSV and PDX bits, implement these controls. 


Clock generator can be controlled under either two options. 
(1) Power Save Mode 1 (Clock Generator Control : Disabled (stop)) (PSV=PDX=1) 
It is necessary to take some time before clock oscillation to stabilize. Power dissipation of digital 
portion becomes about 100uA(typ.), and that of analog portion becomes about SmA(typ.). 
(ii) Power Save Mode 2 (Clock Generator Control : Enabled (crystals keep on oscillating)) 
(PSV=1, PDX=0) 
Leaving power save mode gets the OPL3-SA3 back into function instantly. Power dissipation of 
digital portion becomes about 10mA(typ.), and that of analog portion becomes about SmA(typ.). 
In these power save modes, the OUTL/R pins will keep the VREF voltage. During these modes, 
master volume is automatically muted, so all audio sources can not heard. After resuming from these 


modes, master volume is still muted. 


8-3. Global Power Down Mode  (PDN=PDX=1) 


This mode is to minimize power dissipation by stopping all the function of OPL3-SA3. It is 


necessary to take some time before clock oscillation to stabilize. Total dissipation becomes about 
10uA(typ.). 
VREF voltage slowly decays to ground on transition into this mode, and quickly returns to VREF on 


transition from this mode. During this mode, master volume is automatically muted, so all audio 


sources can not heard. After resuming from this mode, master volume is still muted. 


Sa SS SESE SS a SS SS SS SS SE 
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9. Register description - Tay) 
9-1. SA Sound System mn 
9-1-1. OPL3 
Listed below are the OPL3-L register for AdLib compatibility. 

AdLib base (R) Status Register port 

AdLib base (W) Address port for Register Array 0 

AdLib base + 1 (R/W) Data port 

AdLib base + 2 (W) Address port for Register Array 1 

AdLib base + 3 (R/W) Data port 


Wavetable upgrade (OPL4-ML) is available by setting /EXTEN (SEL=3, 4, 7) to “L”. And, 
additional I/O ports listed below can also be accessed. In case of SB mode, AdLib base + 2, 3 is write 


only registers. 


AdLib base + 4 (R) Status port for Wavetable Register 
AdLib base + 4 (W) Address port for Wavetable Register 
AdLib base + 5 (R/W) Data port Wavetable Register 
AdLib base + 6 (R/W) reserved 

AdLib base + 7 (R/W) reserved 


OPL3 Status Register (RO): 


(R/W): 
a 
oo-oh| — —~—“‘*‘“CS*CstSTESTOOFFCFCCCCC“‘CNCCOdCS 


TIMER 1 
TIMER 2 
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LSI TEST 
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The bit remarked * indicates that these can be read and written but not effective. 


9-1-2. Sound Blaster Pro compatibility 


The followings are the I/Os for Sound Blaster Pro compatibility. 


SB base (R) OPL3 Status port 

SB base (W) OPL3 Address port for Register Array 0 
SB base + lh (R/W) OPL3 Data register 

SB base + 2h (W) OPL3 Address port for Register Array 1 
SB base + 3h (R/W) OPL3 Data port 

SB base + 4h (W) SB Mixer Address port 

SB base + Sh (R/W) SB Mixer Data port 

SB base + 6h (W) DSP Reset port 

SB base + 8h (R) OPL3 Status port 

SB base + 8h (W) OPL3 Address port for Register Array 0 
SB base + 9h (R/W) OPL3 Data port 

SB base + Ah (R) DSP Read Data port 

SB base + Ch (R) DSP Write-buffer status port 

SB base + Ch (W) DSP Write Command/Data port 

SB base + Eh (R) DSP Read-buffer status port 


——————————— ee ee 
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9-1-2-1. DSP Command : a 
Listed below are the supported commands of DSP defined Sound Blaster Pro compatibility. a 


CMD Support Function 


10h fo) 8bit direct mode digitized sound I/O output 

14h fo) 8bit single-cycle DMA mode digitized sound output 

16h * 8bit to 2bit ADPCM single-cycle DMA mode digitized sound output 

17h 7 8bit to 2bit ADPCM single-cycle DMA mode digitized sound output with ref. byte 
1Ch fe) 8bit auto-init DMA mode digitized sound output 

1Fh 7 8bit to 2bit ADPCM auto-init DMA mode digitized sound output with ref. byte 
20h 7 8bit direct mode single byte digitized sound input 

24h = 8bit single-cycle DMA mode digitized sound input 

2Ch 8bit auto-init DMA mode digitized sound input 

30h ? Polling mode MIDI input 

3th Interrupt mode MIDI input 

34h . UART polling mode MIDI I/O 

35h m UART interrupt mode MIDI I/O 

36h . UART polling mode MIDI I/O with time stamping 

37h * UART interrupt mode MIDI I/O with time stamping 

38h 7 MIDI output 


40h fe) Set digitized sound transfer Time Constant 

48h fo) Set DSP block transfer size 

74h fo) 8bit to 4bit ADPCM single-cycle DMA mode digitized sound output 

75h fo) 8bit to 4bit ADPCM single-cycle DMA mode digitized sound output with ref. byte 


76h 8bit to 3bit ADPCM single-cycle DAM mode digitized sound output 

77h x 8bit to 3bit ADPCM single-cycle DMA mode digitized sound output with ref. byte 
7Dh fo) 8bit to 4bit ADPCM auto-init DMA mode digitized sound output with ref. byte 
7Fh 7 8bit to 3bit ADPCM auto-init DMA mode digitized sound output with ref. byte 
80h fe) Pause DAC for a duration 

90h fe) 8bit high-speed auto-init DMA mode digitized sound output 

91h fo) 8bit high-speed single-cycle DMA mode digitized sound output 

98h = 8bit high-speed auto-init DMA mode digitized sound input 

99h e 8bit high-speed single-cycle DMA mode digitized sound input 

AOh ‘ Set input mode to mono 

A8h 7 Set input mode to stereo 

DOh fe) Pause 8bit DMA mode digitized sound I/O 

Dih ‘ Turn on speaker 

D3h . Turn off speaker 

D4h fo) Continue 8bit DMA mode digitized sound I/O 

D8h ss Get speaker status 

DAh (o) Exit 8bit auto-init DMA mode digitized sound I/O 

Eth fo) Get DSP version number 

Note: 


1) The commands marked “*” are performed in state-machine, but they are not effective. 
2) — Additional undocumented commands are included. 


—_—_—_—_—_—_———_—_"_ rrr 
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9-1-2-2. Sound Blaster Pro compatibility Mixer ‘f 


The table below is the register map of mixer of Sound Blaster Pro compatibility. 


[index | o7 | oe [ os [ o | os To Too | oo | 


CD Vol. Lch p= gt. I CD Vol. Rch in et 
Line Vol. Lch a Line Vol. Rch aay 


The bit remarked 


indicates that these can be read and written but not effective. 


The actual value written to the Master Vol.,MIDI Vol.,CD Vol. and Line Vol. is based on the table 
shown below. And when read, actual value cannot be read and written value to each register is read 


instead. 


Voice Vol. (04h), CD Vol. (28h), Line Vol. (2Eh 
a a Da a ee 
Jo | mute | mute | mute | mute | mute [mute [mute | mute_| 
06 
0d6 
|5 | mute | 7506] -s0a8{ ove | oe | og | ous 
16 | mute | 3005] ose | ove | as | 
ose |__ 008 


Master 
Volume 


(22h) 


eS 


February 21, 1997 
-28- 


YMF715 ANIMA 


g-1-2-1. DSP Command tal Lf 

Listed below are the supported commands of DSP defined Sound Blaster Pro compatibility. a 
CMD Support Function 

10h fo) 8bit direct mode digitized sound I/O output 

14h fe) 8bit single-cycle DMA mode digitized sound output 

16h 7 8bit to 2bit ADPCM single-cycle DMA mode digitized sound output 

17h a 8bit to 2bit ADPCM single-cycle DMA mode digitized sound output with ref. byte 

1Ch fe) 8bit auto-init DMA mode digitized sound output 

1Fh - 8bit to 2bit ADPCM auto-init DMA mode digitized sound output with ref. byte 

20h . 8bit direct mode single byte digitized sound input 

24h + 8bit single-cycle DMA mode digitized sound input 

2Ch i 8bit auto-init DMA mode digitized sound input 

30h . Polling mode MIDI input 

31h : Interrupt mode MIDI input 

34h i UART polling mode MIDI I/O 

35h . UART interrupt mode MIDI I/O 

36h UART polling mode MIDI I/O with time stamping 

37h si UART interrupt mode MIDI I/O with time stamping 

38h . MIDI output 

40h fe) Set digitized sound transfer Time Constant 

48h (o) Set DSP block transfer size 

74h fo) 8bit to 4bit ADPCM single-cycle DMA mode digitized sound output 

75h fo) 8bit to 4bit ADPCM single-cycle DMA mode digitized sound output with ref. byte 

76h e 8bit to 3bit ADPCM single-cycle DAM mode digitized sound output 

77h 7 8bit to 3bit ADPCM single-cycle DMA mode digitized sound output with ref. byte 

7Dh fo) 8bit to 4bit ADPCM auto-init DMA mode digitized sound output with ref. byte 

7Fh * 8bit to 3bit ADPCM auto-init DMA mode digitized sound output with ref. byte 

80h fe) Pause DAC for a duration 

90h fe) 8bit high-speed auto-init DMA mode digitized sound output 

91h fe) 8bit high-speed single-cycle DMA mode digitized sound output 

98h . 8bit high-speed auto-init DMA mode digitized sound input 

99h . 8bit high-speed single-cycle DMA mode digitized sound input 

AQOh - Set input mode to mono 

A8h : Set input mode to stereo 

DOh fe) Pause 8bit DMA mode digitized sound I/O 

Dih - Turn on speaker 

D3h . Turn off speaker 

D4h fe) Continue 8bit DMA mode digitized sound I/O 

D8h 7 Get speaker status 

DAh fe) Exit 8bit auto-init DMA mode digitized sound I/O 

Eth (e) Get DSP version number 

Note: 


1) | The commands marked “*” are performed in state-machine, but they are not effective. 


2) Additional undocumented commands are included. 
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MIDI Vol. (26h = 
ae aa a ee ee ee 
Fo} mute_| mute | mute | mute | mute | mute | mute | mute _| 


Master 


Mixer register 


SB Mixer WSS Mixer 
MIDI Vol. = AUX2 Vol. 
CD Vol. aa AUX] Vol. 
Line Vol. i Line Vol. 
default 
SB Mixer 
Master Vol. = (99h) 
MIDI Vol. = +4.5dB (99h) 
Voice Vol. =  OdB (99h) 
Line Vol. = mute (11h) 
WSS Mixer 
AUX2 Vol. = +4.5dB (05h) 
AUXI1 Vol. = mute (88h) 
Voice Vol. = mute (80h) 
Line Vol. = mute (88h) 
Mono Vol. = mute(MIN, MOUT) (COh) 
SA3 CTRL 
Master Vol. = -14dB (07h) 
MIC Vol. = mute (88h) 
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9-1-3. WSS compatible 16-bit CODEC Pass “| 


| 
i 
i 


The followings are the I/Os for Window Sound System compatibility. 
WSS base (R) WSS Configuration Register port 
WSS base + 3h (R) WSS Status Register port 
WSS base + 4h (R/W) WSS CODEC Index address port 
WSS base + Sh (R/W) WSS CODEC Index data port 
WSS base + 6h (R/W) WSS CODEC Status port 
WSS base + 7h (R/W) WSS CODEC PIO Data port 


WSS Configuration Register (RO): 


This register is used to indicate what resources is assigned and it is read only register. 


IRQ: 
“0”: No interrupt channel is available 
on ase IRQ7 1s available 
eh IRQ9 is available 
“37 IRQ1O is available 
4M: IRQI1 is available 
“S”-"7": reserved. 

DMA: 
“0”: No DMA channel is available 
ua) DMAO 
2 DMA1 
"3": DMA3 
“A’-“7": reserved 

Notice) 


In the case that CODEC is in Dual DMA mode, only playback DMA channels are valid 


and recording DMA channels are ignored. 


WSS Status Register (RO): 


[por [or | os | 08 | om ] os | o | 07 ] 0 | 
a 


| +osn_| sexo | -or_| “04h 
WSS CODEC Direct Registers (R/W): 
| pot | o7 | os | os [ om J os | oz | oT oo | 


+5h Index Data 
PIO Data 
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WSS CODEC Indirect Regist 


ers 

ea ee ee eee 
| ooh | tssi | tsso | imce | - | ues | uce | ua | uco | 
| oth | rssi | rsso | amce | - | pics | Ric2 | rici | Rico 
| oan | ux | - [ - | extes | uxias | uxtae | exter | uxieo | 
| osh_ | axim | - | - | axias | rxias | axiaa | axiat | Axico | 
| o4n | Exam | | - | txaca | Lxaas | Lxace | Lxea | Lxeco | 
| 05h _| |= __| xa | rxeqs | rx2e2 | Axect | Rx2G0 | 
ROAS 
L_| sm _| crs2 | orst | crso | cst_| 
| - | aca | soc [ cen | PEN | 
peed ias ers ENS | 
oe or 
ee 
LBAs_ | LBA2 Rags ai eas 
Puss | PUB4 PUBO 
PLES PLBO 
cmce | pmce | - | - | - | pacz 
ee SM es] 

a 
Pre [ee | tr 
a ee ae 
sot piuier_ 44 
oe oe ee ee 
| - | ce | cio | cio | 
2 See eo aoe 
a ee ee 
a a as ee 
CUBE CUBS 
CLB6 


The bit remarked * indicates that these can be read and written but not effective. 
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Mixer default: Sue 
02h:AUX1L = 88h (mute) = 
03h:AUXI1R = 88h (mute) 
04h:AUX2L = 05h (+4.5dB) 
05h: AUX2R = 05h (+4.5dB) 
06h:DACL = 80h (mute) 
07h:DACR = 80h (mute) 
12h:LineL = 88h (mute) 
13h:LineR = 88h (mute) 
1Ah:Monoln = COh (mute) 


9-1-4. MPU401 
The followings are the I/Os for MPU401 compatibility. 


MPU base (R/W) MIDI Data port 
MPU base +1 (R) Status Register port 
MPU base + 1 (W) Command Register port 


9-1-5. OPL3-SA3 control register 


This register is used to control the additional functions (ex. power management, wide stereo). 


CTRL base (R/W) Index port 
CTRL base +1 (R/W) Data port 


Power Management (R/W): 


ADOWN (Analog Down)... Analog power supplies can be removed from OPL3-SA3, if 
ADOWN=“1”, 


Set this bit to “0”, before analog power is supplied again. 
PSV (power save)... Setting this bit to “1” makes OPL3-SA3 in power save mode 
that is categorized into two types. 
Power save mode | 
where PSV=PDX="1”, clock oscillation is disabled and power 
dissipation of digital portion becomes about 100uA(typ.), and that of 
analog portion becomes about SmA(typ.). 
Power save mode 2 
where PSV="1” and PDX=0, clock oscillation is active. However 
power dissipation of digital portion becomes about 10mA(typ.), and 


that of analog portion becomes about SmA(typ.). 


PDN (Power down)... Setting this bit to “1” makes in power down mode. 
PDX (Oscillation stop)... Setting this bit to “1” makes the clock oscillation halt. 
default:00h 


—__e_e_e_——o—oorr Oe ee eee 
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Notice) ae ae 
1) Set D7, D6, D4 and D3 bits to “0”. i 
2) In the power save modes 1, 2, the OUTL/R pins will keep the VREF voltage. In the power down 
mode, VREF voltage slowly decays to ground on transition into this mode, and quickly returns to 
VREF on transition from this mode. During these modes (power save/down), master volume is 


automatically muted, so all audio sources cannot be heard. After resuming these modes, master 


volume is still muted. 
3) The Joystick portion must be re-initialized by writing any value to the Joystick port after resuming 


from the power down/save mode. 


System control (R/W): 


index | o7 | os | os | o | os | oz | om | o | 
| oan | seve | - | or | or | [ tosets | sero] vze 


SBHE... When AT-bus is used, set to “O” and set to “1” in case of XT-bus. 
IDSEL1, IDSELO.... These two bits specify the DSP version of Sound Blaster compatible 
portion. 


The different return value of DSP command Elh (Get DSP version 


number) of Sound Blaster Pro is got by these bits in. 


Ist byte 2nd byte 
IDSEL1 IDSELO (major ver) | (minor ver) 


a ae ae ee ee 


a A A a ae ee 
a Oe ty =| 
ee ee 

VZE... I’°S audio format can be fed to BCLK_ZV, LRCK_ZV, SIN_ZV pins 
of OPL3-SA3 by setting this bit to “1” regardless of the /EXTEN, 


when Zoomed Video port is in use. 


default:00h 

Notice) 

Set D5 and D4 bits to “0”. 

Input signals, BCLK_ZV and LRCK_ZV pins which appear on SEL=4 or 5 mode, should be 
oscillated, when VZE=1. 
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Interrupt Channel configuration (R/W): 


Gc a 
There are four devices (WSS (Windows Sound System CODEC), SB (Sound Blaster 
compatible portion), OPL3, MPU (MPU401)) that can be an interrupt source. This 
register specifies what interrupt source is routed to two physical interrupt (IRQA and 
IRQB) of OPL3-SA3. The device written to ”1” is assigned to the corresponding interrupt. 
And by writing all “1” to upper or lower half byte, it is possible to share all interrupt 


sources to a single physical interrupt line. 
default:69h 
IRQ-A: WSS + OPL3 
IRQ-B: SB +MPU401 
Notice) 
Do not assign a device to both IRQA and IRQB. 


Interrupt (IRQ-A) status (RO): 


| oth | = | mw [ons | meu | sa | om [ ao [ mi | 


This register is the status register that indicates which is the interrupt source of IRQA. 


When an interrupt occurs, the corresponding bit becomes “1” and its flag (except MV bit) 
is cleared when the interrupt routine is completed. This register is not cleared by writing 
to this register. 

MV... Hardware Volume Interrupt Flag : If configured VEN=1(index 0Ah, D7 
bit), the interrupt occurs when either /VOLUP or /VOLDW is low level or 
when both are low level to request mute. The interrupt will be posted in 
the IRQ-A channel, if IRQ-A MV=1 (index 17h, D4 bit). 

Note that when the muting is in effect, the subsequent mute requests which 
does not change any register contents WILL generate interrrupts. The 
ignored UP/DOWN requests (UP requests with OdB Volume attn., 
DOWN requests with -30dB) will NOT generate interrupts. 

This bit is cleared upon host's reading the Master Volume Lch register at 


index O7h. 

OPL3::: Internal FM-synthesizer Timer Flag : Note that this flag will become 
undefined for the configurations (SEL=3,4,7) using external synthesizer 
(i.e. OPL4-ML). 

MPU... MPU401 Interrupt Flag 

SB... Sound Blaster compatible Playback Interrupt Flag 

Ths Timer Flag of CODEC 

Chas Recording Flag of CODEC 

PIs Playback Flag of CODEC 
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Notice) a 7 % on 
1) Set D7, D6, D4 and D3 bits to “0”. ; | 
2) In the power save modes 1, 2, the OUTL/R pins will keep the VREF voltage. In the power down’ 
mode, VREF voltage slowly decays to ground on transition into this mode, and quickly returns to 


VREF on transition from this mode. During these modes (power save/down), master volume is 


automatically muted, so all audio sources cannot be heard. After resuming these modes, master 
volume is still muted. 
3) The Joystick portion must be re-initialized by writing any value to the Joystick port after resuming 


from the power down/save mode. 


System control (R/W): 


Index | 07 | 06 | 05 | o4 | 03 | o2 | om | oo | 


| oan | save | - | oo | vo | - fiosett[ioseto| vze_| 


SBHE... When AT-bus is used, set to “O” and set to “1” in case of XT-bus. 
IDSEL1, IDSELO... These two bits specify the DSP version of Sound Blaster compatible 
portion. 


The different return value of DSP command Elh (Get DSP version 


number) of Sound Blaster Pro is got by these bits in. 


Ist byte 2nd byte 
IDSEL1 IDSELO (major ver) | (minor ver) 


VZE... IS audio format can be fed to BCLK_ZV, LRCK_ZV, SIN_ZV pins 
of OPL3-SA3 by setting this bit to “1” regardless of the /EXTEN, 
when Zoomed Video port is in use. 
default:00h 
Notice) 
Set D5 and D4 bits to “0”. 
Input signals, BCLK_ZV and LRCK_ZV pins which appear on SEL=4 or 5 mode, should be 
oscillated, when VZE=1. 


SR SER SC Sag 5 RS SRO SA ERE SESS SS SS WA A RR 
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Interrupt (IRQ-B) status (RO): 


[ings | or | os [os | oe | 0s [oe] or] 0 
| osm [| - fT w fons | meu [ose [om fo a | ri | 


This register is the status register that indicates which is the interrupt source of IRQB. 
When an interrupt occurs, the corresponding bit becomes “1” and its flag (except MV bit) 


is cleared when the interrupt routine is completed. This register is not cleared by writing 


to this register. 

MV... Hardware Volume Interrupt Flag : If configured VEN=1(index 0Ah, D7 
bit), the interrupt occurs when either /VOLUP or /VOLDW is low level or 
when both are low level to request mute. The interrupt will be posted in 
the IRQ-B channel, if IRQ-B MV=1 (index 17h, DS bit). 

Note that when the muting is in effect, the subsequent mute requests which 
does not change any register contents WILL generate interrrupts. The 
ignored UP/DOWN requests (UP requests with OdB Volume. attn., 
DOWN requests with -30dB) will NOT generate interrupts. 

This bit is cleared upon host's reading the Master Volume Lch register at 


index 07h. 

OPL3... Internal FM-synthesizer Timer Flag : Note that this flag will become 
undefined for the configurations (SEL=3,4,7) using external synthesizer 
(i.e. OPL4-ML). 

MPU... MPU401 Interrupt Flag 

SB: Sound Blaster compatible Playback Interrupt Flag 

EL: Timer Flag of CODEC 

Cr. Recording Flag of CODEC 

1 ae Playback Flag of CODEC 


DMA configuration (R/W): 

[index | ov | os | os [| o ] 08 | oo | or | 00 
[Tse [wssa[wasr[ [se [wasn] weer | 
There are three devices (WSS-P (Windows Sound System CODEC playback), WSS-R 
(Windows Sound System CODEC recording) , SB(Sound Blaster compatible playback)) 
that may use a DMA channel. However 2 DMA channels (DMAA and DMAB) are 


available at maximum, this register specifies which device is routed to the physical DMA 


channels. And the device written to 1” is assigned to the corresponding DMA channel. 
default:61h 
DMA-A: WSS-P 
DMA-B: WSS-R + SB 
Notice) 
Do not assign a device to both DMA-A and DMA-B. 
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Master Volume Lch (R/W): 


oe aT ea EN TIEN ERT 


This register specifies the master volume of left channel. 
MVLM... Setting to “1” to this bit makes Master Volume Left Channel muted. 


MVL3-0... These bits determine the attenuation level of Master Volume Left 
Channel by -2dB step. When all bits are set to “0”, volume is maximum 
(OdB) and when all bits are set to “1”, volume is minimum (-30dB). 
default: 07h (-14dB) 


Notice) 
During the power on reset and power down/save mode, master volume is automatically 
muted, so all audio sources can not be heard. In resuming from power down/save mode, it is 


still muted. 


Master Volume Rch (R/W): 
[index [ 07 | 05 | 05 | 04 | 03 | 02 | 01 | 00 | 
| cosh [mvam[ - [| - | - | mvs [ vere | avai [ mvro | 


This register specifies the master volume of right channel. 
MVRM... Setting to “1” to this bit makes Master Volume Right Channel muted. 


MVR3-0... These bits determine the attenuation level of Master Volume Right 
Channel by -2dB step. When all bits are set to “0”, volume is maximum 
(OdB) and when all bits are set to “1”, volume is minimum (-30dB). 
default: 07h (-14dB) 


Notice) 
During the power on reset and power down/save mode, master volume is automatically 


muted, so all audio sources can not be heard. In resuming from power down/save mode, it is 


still muted. 


MIC Volume (R/W): 


This register specifies the master volume of MIC. 

MICM... Setting to “1” to this bit makes Mic Volume muted. 

MCV4-0... These bits determine the gain level of Mic volume by -1.5dB step. When 
all bits are set to “0”, volume is maximum(+12dB) and when all bits are 


set to “I”, volume is minimum (-34.5dB). 
default:88h 


Ee ee 
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VEN... This bit enables the hardware volume control. Default is VEN=“1”. 

MCSW... This bit determines whether Rch of Mic input or loopback of monaural 
output is connected to A/D. This will be useful to support the echo 
cancellation. When “0” is set to this bit, Rch of Mic input is selected. 

MODE... This bit indicates the SB or WSS mode. If MODE=0, it is the SB mode. 


This bit is read only. 

VER2-0... These bits indicate the version of OPL3-SA3 and read only (VER2=“0”, 
VER1="1”, VERO="0”). 

default:82h 


WSS DMA Base counter (R/W): 


osn [Playback BaseCounter(low) 
sc 
[oem | —____ eer Bese Gough) 


These registers are to load the value to WSS DMA base counter and read out the present 


value. Initial value is FFh. 

In case of loading the value, both high and low bytes are loaded to intemal DMA counter 
when the high byte is written. The value set to this register is “(the number of transfer 
byte) -1” that is same as WSS CODEC indirect register OEh, OFh, 1Eh and 1Fh. 

When read these registers, the present value of DMA base counter is read out. 

These registers are used mainly to support the suspend/resume feature that is very 


important for Notebook PC application. 


WSS Interrupt Scan out/in (R/W): 


Use the bits in this register to set WSS interrupt-flags(WSS CODEC indirect Register, index 
18h, D6-D4 bits). 


STI... “1” in this bit means TI=“1” and corresponding IRQ active. 

SCI... “1” in this bit means CI=“1” and corresponding IRQ active. 

SPI: “1” in this bit means PI="1” and corresponding IRQ active. 

default:00h 

Notice) 

To make IRQ active, it is necessary to set “1” to WSS CODEC indirect register index OAh 
IEN bit. 


ee ee 
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Sound Blaster compatibility Internal State Scan out/in (R/W): 


Sea NS 
| ton |ssroat - | - [ - | ss | sm | se_|ssepr | 


SBPDA... Sound Blaster Power Down Acknowledgment: “1” in SBPDA acknowledges 
that OPL3-SA3 is ready for scanning internal state data in/out or for power 


down operation. This flag is read-only. 

SS. Scan Select : Set “1” in this bit when reading or writing internal state. 
Set “0” for normal operation. 

SM... Scan Mode : Setting “1” in this bit means the internal state’s are read(out). 
Set “O” for write(in). 

SEX: Scan Enable : “1” to “O” transition in this bit clocks the shifting internal state 
scan data out 1-bit at a time. 

SBPDR... Sound Blaster Power Down Request : “1” in this bit inhibits further DMA 
requests and have the internal state begin shutdown procedure. “1” in 

SBPDA signals the shutdown procedure completion. 


default:00h 


Sound Blaster compatibility Internal State Scan Data (R/W): 


Finds [or | os | 05 | o« | os | ve | or] 


SCAN DATA 
SCAN DATA... Data port for internal state scan data in/out. 
default:00h 


Notice) 
The Sound Blaster compatibility internal state scan out/in sequence are shown in the 


following Fig.9-1. 


February 21, 1997 
-38- 


YMF715 ~ YAMA 


Ce of 


| 


Ce th 


i) Scan Out ii) Scan In 


SBPDA=0 SBPDA=0 


SBPDR=1 SBPDR=1 


SBPDA=1 


: not ready for scanning 
internal state data 


: not ready for scanning 
internal state data 


: inhibit further DMA, 
internal state shutdown 


: inhibit further DMA, 
internal state shutdown 


: ready for scanning 
internal state data 


: ready for scanning 
internal state data 


: internal state read out : internal state write in 


: reading internal state : writing internal state 


Ne ee ligt tga as ives BE! os ~T T ee of ee pe ee = 


astra ' : internal state 
: shifting internal state 1 


, ‘ scan data in 
scan data out |-bit at a time 


I ot 
: shifting internal state 
scan data in |-bit at a time 
! 


8 times 


} N times N times 
: internal stale 


scan data out 


Suspend Prepareration 


Resume Completion 


N=28 byte (Total Scan Data=218 bit(27 byte X 8+2bit)) 


Fig. 9-1 Sound Blaster compatibility Internal State Scan out /in Sequence 
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Digital Block Partial Power Down (R/W): 


Spe oe eee oe eee 
| izn [voy [ meu [mcuxo[ rm [wssr]wsse] se | pnp _| 


This register specifies the partial power management of the digital portion. This function is 


ee, 


to spare power dissipation in unneeded blocks. 
JOY... Setting this bit to “1” makes the Joystick portion in power down mode. Note 
that the Joystick portion must be re-initialized by writing any value to the 
Joystick port after resuming from the Joystick portion power down mode. 
MPU... Setting this bit to “1” makes the MPU401 portion in power down mode. 
MCLKO when set to “1”, Master Clock(33.8688MHz) is disable, which appears on 
the pin MP9(SEL=1,3,4,7). 
when set to “0”, normal operation is active. 


FM... Setting this bit to “1” makes the internal FM(OPL3) portion in power down 
mode. 

WSS_R... Setting this bit to “1” makes the WSS recording portion in power down 
mode. 

WSS_P... Setting this bit to “1” makes the WSS playback portion and the digital 
loopback portion in power down mode. 

SB... Setting this bit to “1” makes the Sound Blaster compatible portion in power 
down mode. 

PnP: Setting this bit to “1”’ makes the PnP portion in power down mode. 

default:00h 

Analog Block Partial Power Down (R/W): 


This register specifies the partial power management of the analog portion. The respective 

outputs of the blocks which are to be disabled should be muted beforehand. 

FMDAC... Setting this bit to “1” makes the FMDAC portion for the internal FM(OPL3) 
or external synthesizer(OPL4-ML) or ZV port etc. in power down mode. 
AUX2 should be muted via register before setting the FMDAC portion to 


power down. 

A/D... Setting this bit to “1” makes the A/D portion for the WSS recording in 
power down mode. 

D/A... Setting this bit to “1” makes the D/A portion for the WSS playback in power 
down mode. WSS CODEC indirect register, index 06h and 07h, LOM and 
ROM bits must be “1”, before doing this. 

SBDAC... Setting this bit to “1” makes the SBDAC portion in power down mode. SB 
master volume should be muted via register before setting the SBDAC 
portion to power down. 

WIDE... Setting this bit to “1” makes the Wide Stereo(3D Enhanced Control) portion 
in power down mode. The 3D Enhanced parameter registers at index 14, 15, 
and 16h must be 00h, when doing this. 

default:00h 
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Notice) — ; 
In the partial power down mode, master volume is not muted, so all analog input sources and 
enabled digital sources (i.e. FM, SB, WSS etc.) can be heard. Note that AUX2 inputs are 
exceptions in this regard since setting FMDAC bit inhibits the inputs altogether. 


3D Enhanced control(WIDE) (R/W): 
[index [ov [ os | 05 | o¢ | 03 | o2 | m1 | 00 | 
| tah [  -  [wiver2|wineri]wivero[ - | winev2 | wide | wideLo| 


This register specifies the wide level of the 3D enhanced control. 


WIDER?2-0... These bits determine the wide level of 3D enhanced control on Right 
Channel by 8 step (if WIDER2-0=0, 0%, and WIDER2-0=7, 100%). 
WIDEL2-0... These bits determine the wide level of 3D enhanced control on Left 


Channel by 8 step (if WIDEL2-0=0, 0%, and WIDEL2-0=7, 100%). 
default:00h 


3D Enhanced control(BASS) (R/W): 
[index | 07 [| 06 | 05 | o¢ | 03 | oe ] p1 | 00 | 
| ish | -  |eassr2[eassri[eassro] - | Bassi2|Bassui | Bassio | 


This register specifies the bass level of the 3D enhanced control. 


BASSR2-0... These bits determine the bass level of 3D enhanced control on Right 
Channel by 1.5dB step(Max. 10.5dB). 
BASSL2-0... These bits determine the bass level of 3D enhanced control on Left 


Channel by 1.5dB step(Max. 10.5dB). 
default:00h 


3D Enhanced control(TREBLE) (R/W): 


This register specifies the treble level of the 3D enhanced control. 


TRER2-0... These bits determine the treble level of 3D enhanced control on Right 
Channel by 1.5dB step(Max. 10.5dB). 

TREL2-0... These bits determine the treble level of 3D enhanced control on Left 
Channel by 1.5dB step(Max. 10.5dB). 

default:00h 

Notice) 


The 3D Enhanced control parameter registers at index 14h, 15h and 16h must be 00h, when 
doing the Wide Stereo portion in power down mode (setting SA3 control register, index 13h, 
WIDE bit to “1”). 


— 
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Hardware Volume Interrupt Channel Configuration (R/W): | 


| index | 7 | oe | os To [os | oe [ or [ oo | 
pin | - | - |rosmvfinaamy] - [ : [ - [| 
The Hardware Volume can source interrupt. This register indicates which interrupt 
channel] will be used. If IRQ-A MV=“1”, assigned to IRQ-A. 
default:00h 


5 


Notice) 
Writing to the other bit positions is invalid, though the bits remarked * (D2-D0) will 
retain written values. D3, D6 and D7 will always returns “0” when read. 


9-2. Joystick 
[pot T or | os | o | o | 0 | | 1 | 0 


JACX... Joystick A, Coordinate X 

JACY... Joystick A, Coordinate Y 

JBCX... Joystick B, Coordinate X 

JBCY... Joystick B, Coordinate Y 

JAB1... Joystick A, Button 1 

JAB2... Joystick A, Button 2 

JBB1... Joystick B, Button 1 

JBB2... Joystick B, Button 2 

Notice) 

The Joystick portion must be re-initialized by writing any value to the Joystick port after resuming 


from the power down/save or the Joystick portion power down mode. 


9-3. MODEM 
The following pins are for MODEM interface with PnP supported. 


/MCS... chip select (eight consecutive byte I/O) 
MIRQ... interrupt signal 
And MIN is the analog input to mix the telephone line. 


MIN... analog input 


9-4. CD-ROM 
The following pins are for IDE CD-ROM interface with PnP supported. 
/CDCSO...chip select for CD-ROM 
/CDCS1...chip select for CD-ROM 
CDIRQ... interrupt signal 
Other signals needed for CD-ROM must be generated by the external PALs, which is described in 


section 1-3. 


i 
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MM Electrical Characteristics wate Se af 
Absolute Maximum Ratings 


Power Supply Voltage (Analog/Digital) 


Input Voltage 
Output Voltage 


Input Current 


Storage Temperature 


Note: Vpp=DVpp=AV pp, Vss=DVss=A Vss=0[V] 


Recommended Operating Conditions 


(Analog) 

(Digital) 

Power ae 2 (Analog) 
3.3V Spec. (Digital) 


Note : DVs55=AVss=0[V] 


DC Characteristics 1. (DVpp = 5.0£0.25[V]) 


TTL-Input Pins 
High Level Input Voltage | Except 


Low Level Input Voltage | schmitt inputs 
CMOS-Input Pins 
High Level Input Voltage 2 
Low Level Input Voltage 2 
Schmitt Vt- (H to L) 
Schmitt Vt+ (L to H) 
Schmitt Hysteresis 


Pull up Register 


TTL-Output Pins 


High Level Output Voltage | 


Low Level Output Voltage | 
TTL Output Current Tout D7~0 pins *3 
Tout2 IRQn, DRQn pins *3 
lont3 TXD pin 
Touts MP9-0 pins 
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CMOS Output pins 


High Level Output Voltage 2 Vor? 
Low Level Output Voltage 2 Vor2 
pe 
Output ee 
Note : DVss=AVss=0[V], Top=0~70°C, AVpp=5.0[V] 
*1 : Applicable to schmitt input terminals except /VOLUP and /VOLDW. 


*2: Applicable to /VOLUP and /VOLDW terminals. 
*3 : When Vo i=max. 0.5V, the value into the brackets is specified at Tout. 2. 


DC Characteristics 2 (DVpp = 3.3£0.30[V]) 


TTL-Input Pins 
High Level Input Voltage 1 Except 
Low Level Input Voltage 1 schmitt inputs 
CMOS-Input Pins 
High Level Input Voltage 2 
Low Level Input Voltage 2 
Schmitt Vt- (H to L) 
Schmitt Vt+ (L to H) 
Schmitt Hysteresis 


RXD 
GP7~4 
Otherwise 
TTL-Output Pins 
High Level Output Voltage | 
Low Level Output Voltage | 
TTL Output Current D7~0 pins 
IRQn, DRQn pins 


CMOS Output pins 
High Level Output Voltage 2 


Low Level Output Voltage 2 
Output Leakage Current 
Output Capacitance 
Note : DVss=AVss5=0[V], 7 ©. AVpp=5.0[V] 
The specifications marked “*” are different from the value at DV pp = 5.0£0.25[V] 
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AC Characteristics Ses | 
CPU Interface & DMA BUS Cycle :Fig.1,2,3,4,5,6,7,8 - 


Item Min. | Typ. |! Max. 
/DACK active from /IOW, /IOR rising edge sci 1073) ng 

ee ce 
Address hold _ to /IOW, /IOR inactive 10 ns 

/IOW Write Pulse Width 

Write Data set up to /IOW active fe 

Read Data access time fe 

Read Data hold from /IOR inactive 


ns 
ns 
Write Data hold to /IOW inactive ns 
ns 
ns 
ns 
DRQ hold from /IOW, /IOR falling edge tpcH ns 
/DACK set up to /IOW, /IOR falling edge tsp ns 
/DACK hold to /IOW, /IOR rising edge tur ns 
Time between rising edge of /IOW, /IOR to next 
falling edge of /IOW, /IOR tnx py 
ns 
test 


/IOR Read Pulse Width 
Valid Address from /SYNCS or /MCS or /CDCS1-0 tex! | 150(70) * 
| | 
/SYNCS or /MCS or /CDCS1-0 hold to Valid Address tex? ! 150(70) *} ns 
RESET Pulse Width | tess | 90 1 tds | 


Note : DVss=AVss=0[V], Top=0~70°C , DVpp=5.00.25[V] or 3.3£0.30[V], AVpp=5.0[V] 
The value into the brackets is specified at DVpp=3.3£0.30[V]. 


BCLK Dut Dacue 40 1 50 1 60 % 
SIN Set up Time tide BCLK f /SIN 20 1 ns 
CLKO Dut Daten | tnesee 40 1 50 1 60 | % 


Note : DVss=AVss=0[V], Top=0~70°C , DVpp=5.00.25[V] or 3.32£0.30[V], AVpp=5.0[V] 
Duty Search Point is 1/2 DVpp 


February 21, 1997 


Serial Audio (Zoomed Video) Interface Input :Fig.9 
-45- 


YMF715 WAIMIANG 


Moy 


Miscellaneous 


Condition | _Min. 
ial a PP 
(X’tal 33) Duty Dp3 40 q 
(X’tal 24) Dut Dra 40 Te 


Max 


nit 

Hz 
‘0 
Hz 
‘0 


DVop=s.oto2sivi| 1 40_ 1 50_| ma | 
AVoorsoto2stvj[ 1501 _60_| ma. 


| Typ. 1 : 

i 501 60 

124, 

i 50 1 60 
40 1 50 
50 1! 60 
25 1 35 | mA. 
5 \ 

5 ! 
7 1 
20 =! 
5 1 
10 1 
10 1 40 
0 1 10 
10 1! 30 


3 
> 


Power Consumption | 


5 


(Normal) 


DVpp=3.3£0.30[V] 


S 


[DVoosoto2sivi] 1100 1 vA 
[mA 
rN 
[mA | 


bs 
> 


Power Consumption 2 


3 
> 


(Power Save 1) 


b= 
> 


S 


Power Consumption 3 


> 


(Power Save 2) 


I 
| 
| 
x 
ae ee eee 
DVoo33t030vI[ | 7 tL ma 
4 DVnorsoto2tvi[ 1_20 1 | ma 
4 


& |5 


Power Consumption 4 


[mA | 
[mA | 
aN 
aN 


DVpp=3-30.30[V] 


5 


(Partial Power Down) 


> |b 


Power Consumption 5 


Roa 
> 


(Power Down) 


Note : DVss=AVss=0[V], Top=0~ 70°C 
Duty Search Point is 1/2 DVpp. 
#1... DVpp = 5.02£0.25[V] or 3.3V40.30[V], AVpp = 5.0£0.25[V] 
Power Savel : SA3 Control Register, index 01h, PSV=PDX=1 
Power Save2 : SA3 Control Register, index 01h, PSV=1, PDX=0 
Partial power down : SA3 Control Register, index 12h=FFh, index 13h=1Fh 
Power Down : SA3 Control Register, index 01h, PDN=PDX=1 


te 
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AC Characteristics aa 7 
CPU Interface & DMA BUS Cycle :Fig.1,2,3,4,5,6,7,8 . 


Item Unit 
/DACK active from (OW, /IOR rising edge -— 10 1 ns 
Address hold _ to /IOW, /IOR inactive ie 101 ns 
/IOW Write Pulse Width 

Write Data set up to /IOW active 

Write Data hold to /IOW inactive 

/IOR Read Pulse Width 

Read Data access time 

Read Data hold from /IOR inactive 

DRQ hold from /IOW, /IOR falling edge 

/DACK set up to /IOW, /IOR falling edge 

/DACK hold to /IOW, /IOR rising edge 


Time between rising edge of /IOW, /IOR to next 
falling edge of /IOW, /IOR 


Valid Address from /SYNCS or /MCS or /CDCS1-0 tex! 1 150(70) * 
| ' 

/SYNCS or /MCS or /CDCS1-0 hold to Valid Address tex? ! 150(70) * 

RESET Pulse Width | ter | go tt 


Note : DVss=AVss=0[V], Top=0~70°C , DVpp=5.0E0.25[V] or 3.3£0.30[V], AVpp=5.0[V] 
The value into the brackets is specified at DVpp=3.3£0.30[V]. 


n 
n 
Lu 


ns 

S 

S 
S 


Serial Audio (Zoomed Video) Interface Input :Fig.9 


Item 
BCLK Cycle fe ae 32fs 1 48fs 1 64fs | kHz 
BCLK Dut Dink 40 1 50 1 60 | % 
SIN Set up Time tos BCLK ft /SIN 20 1 1 
SIN Hold Time BCLK t /SIN 
CLKO Dut Davee |. BiSs0% 40 + 50 1 60 


Note: DV5s5=AVs5=0[V], Top=0~70°C, DVpp=5.0£0.25[V] or 3.30.30[V], AVpp=).0[V] 
Duty Search Point is 1/2 DVpp 


ns 
%o 


ee 
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I/O Write Cycle 


“id 
~s 


taks takH 


/DACK3,1,0 


(A15-12) 
Al11-0 


/TOW 


I/O Read Cycle 


taks . . CAKH 


/DACK3,1,0 


tas : tan. 
+—>: 


(A15-12) 
A11-0 


/TOR 


D7-0 
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7 ;| 
Sbit Mono & ADPCM DMA Write Cycle Sony | 


DRQ3,1,0 


/DACK3,1,0 


OW 


Fig.3 


8bit Mono & ADPCM DMA Read Cycle 


toGH 


DRQ3,1,0 


/DACK3,1,0 


/TOR 


tacc : : tRpH 
: oe 
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8bit Stereo or 16bit Mono DMA Cycle eee 


DRQ3,1,0 | \ 
/DACK3,1,0 \ fil) / 


OW /IOR \ / \ / 
D7-0 LefvLow ; Right/High 
Byte Byte 


Fig. 


16bit Stereo DMA Cycle 


DRQ3,1,0 / \ 


: tnx . 
i : 


/TOW /IOR \ / \ / \ / \ / 
D7-0 Lef/Low LefUVHigh RightLow RightHigh 
Byte Byte Byte Byte 


Fig.6 
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(A15-12) 
All-0 


ISYNCS 
or 

/CDCS1,0 
or 

/MCS 


Fig.7 


Reset Pulse Width 


RESET 


Fig.8 


Serial Audio Interface 


1/fBck 


BCLK 
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Analog Characteristics me siaca sth 


Analog Input Characteristics 


Full Scale V_Input 
> LINE/AUX1,2/MIN/MIC 
* MIC 


Recording Path(ADC) 
Dynamic Range 

* LINE/AUX1,2/MIN/MIC 

- MIC 


Distortion 


Interchannel Isolation eee ed 
|__| 7 1 __4 _| 


+20dB 


10.5 
3.0 10.5 
| InputResistance | 

| Input Capacitanee | 


Note:DVss=A Vss=0[V], Top=25‘C , DVpp=AVpp=5.0[V] 
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Analog Output Characteristics 


Full Scale Line Output 

- OLB=1 

- OLB=0 
DAC Resolution 

* WSS DAC 

- SB_DAC 

* FM_DAC 
Frequency Response 

* WSS_DAC 

- SB_DAC 

- FM_DAC 
Mix_path Total 

Dynamic Range 

* from Input 

- from WSS_DAC 

- from SB_DAC 

Distortion 

- from Input 

- from WSS_DAC 

- from SB_DAC 
FM Floating DAC 


- Dynamic Range 


- Distortion 


Interchannel Isolation 
L/R Channel Separation 


10 to 17.4 kHz 
10 to 15 kHz 
10 to 15 kHz 


VANUATU 


VREFO Voltage output 


Note:DVss=A Vs5=0[V], Top=25°C _ DVpp=AVpp=).0[V] 
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WM External Dimensions 


16.00+0.40 


14.00+0.30 


16.00+0.40 


! eee is 
25 
0.20+0. eran ee aoe 


we 
ge or 0.18+0.10 
+O 
= 2S 
Ee 
pred 
ps) 
BS o 
xs N 
au Oo 
Bou 
onmmene! 
> SN 


t=— O MIN.(.STAND OFF) 


#2 F/$8 & : O.125TYP or O.15TYP 
(LEAD THICKNESS) 


The shape of the molded corner may slightly different from the shape 
in this diagram. 


The figure in the parenthesis (__) should be used as a reference. 
Plastic body dimensions do not include burr of resin. 
UNIT: mm 


Note : The LSIs for surface mount need especial consideration on storage and soldering conditions. 


For detailed information, please contact your nearest agent of yamaha. 


ne SS SSSR SS SSR aa se PASSE a 
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IMPORTANT NOTICE 


1. Yamaha reserves the right to make changes to its Products and to this document without 
notice. The information contained in this document has been carefully checked and is believed 
to be reliable. However, Yamaha assumes no responsibilities for inaccuracies and makes no 
commitment to update or to keep current the information contained in this document. 


2. These Yamaha Products are designed only for commercial and normal industrial 
applications, and are not suitable for other uses, such as medical life support equipment, 
nuclear facilities, critical care equipment or any other application the failure of which could lead 
to death, personal injury or environmental or property damage. Use of the Products in any such 
application is at the customer's sole risk and expense. 


3. YAMAHA ASSUMES NO LIABILITY FOR INCIDENTAL, CONSEQUENTIAL OR SPECIAL 
DAMAGES OR INJURY THAT MAY RESULT FROM MISAPPLICATION OR IMPROPER USE 
OR OPERATION OF THE PRODUCTS. 


4. YAMAHA MAKES NO WARRANTY OR REPRESENTATION THAT THE PRODUCTS ARE 
SUBJECT TO INTELLECTUAL PROPERTY LICENSE FROM YAMAHA OR ANYTHIRD 
PARTY, AND YAMAHA MAKES NO WARRANTY OR REPRESENTATION OF NON- 
INFRINGEMENT WITH RESPECT TO THE PRODUCTS. YAMAHA SPECIFICALLY 
EXCLUDES ANY LIABILITY TO THE CUSTOMER OR ANY THIRD PARTY ARISING FROM 
OR RELATED TO THE PRODUCTS' INFRINGEMENT OF ANY THIRD PARTY'S 
INTELLECTUAL PROPERTY RIGHTS, INCLUDING THE PATENT, COPYRIGHT, 
TRADEMARK OR TRADE SECRET RIGHTS OF ANY THIRD PARTY. 


5. EXAMPLES OF USE DESCRIBED HEREIN ARE MERELY TO INDICATE THE 
CHARACTERISTICS AND PERFORMANCE OF YAMAHA PRODUCTS. YAMAHA ASSUMES 
NO RESPONSIBILITY FOR ANY INTELLECTUAL PROPERTY CLAIMS OR OTHER 
PROBLEMS THAT MAY RESULT FROM APPLICATIONS BASED ON THE EXAMPLES 
DESCRIBED HEREIN. YAMAHA MAKES NO WARRANTY WITH RESPECT TO THE 
PRODUCTS, EXPRESS OR IMPLIED, INCLUDING, BUT NOT LIMITED TO THE 
WARRANTIES OF MERCHANTABILITY, FITNESS FOR A PARTICULAR USE AND TITLE. 


Note) The specifications of this product are subject to improvement change without prior notice. 


—— YAMAHA CORPORATION ——— 


Address inquires to : 

Semi-conductor Sales Department 

Mi Head Office 203, MatsunokUJima, Toyooka-mura. 
Iwata-gun, Shizuoka-ken, 438-01 
Tel. 0539-62-4918 Fax. 0539-62-5054 


AGENCY 


Tokyo Office 2-17-11, Takanawa, Minato-ku, Tokyo, 108 
Tel. 03-5488-5431 Fax. 03-5488-5088 
Ml Osaka Office 3-12-9, Minami Senba, Chuo-ku, Osaka City. 


Osaka, 542  Shinsaibashi Plaza Bldg. 4F 
Tel. 06-252-7980 Fax. 06-252-5615 
Mf U.S.A. Office YAMAHA System Technology. 
100 Century Center Court, San Jose, CA 95112 
Tel. 408-467-2300 Fax. 408-437-8791 
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